[Effect of histamine on electrical properties of airway epithelium and its antagonism by azelastine].
To elucidate the mechanism of the action of histamine on bioelectric properties of the airway epithelium and the fact that the anti-allergic agent azelastine is possibly antagonistic to it, we studied canine cultured tracheal epithelium under short-circuit conditions in vitro. Addition of histamine to the submucosal but not mucosal bath of Ussing chamber increased short-circuit current (Isc) in a dose-dependent fashion, the maximal increase and the EC50 value being 5.7 +/- 0.9 microA/cm2 (mean +/- SE, p less than 0.001) and 3 x 10(-6) M, respectively. Pretreatment of tissues with pyrilamine abolished the histamine-induced increase in Isc (p less than 0.001), whereas cimetidine had no effect. In addition, the histamine action on Isc was effectively depressed by the Cl channel blocker diphenylamine-2-carboxylate, Cl-free medium, and indomethacin. The release of PGE2 and PGF2 alpha was significantly enhanced by the submucosal application of histamine. Pretreatment of tissues with azelastine dose-dependently attenuated the increase in Isc induced by 10(-4) M histamine. These results indicate that histamine increases the airway epithelial Isc via stimulation of prostaglandin synthesis and subsequent movement of Cl toward the lumen, and that azelastine may be useful in preventing histamine-induced water secretion in the airway.